The past quarter-century has witnessed a revolution in our understanding of the phylogenetics, systematics, and ecology of pteridophytes (ferns and lycophytes), particularly due to the rapid accumulation of plastid sequence data and a renewed interest in the ecology of the sexual phase of the life cycle. We here compile 19 papers recently published in the Journal of Plant Research dealing with the biology of pteridophytes, grouped into six categories: (1) breeding systems, (2) species complexes and polyploidization, (3) fossil taxa, (4) gametophyte ecology, (5) systematics, (6) biodiversity. We hope this collection of papers will be of value to researchers interested in this fascinating group of plants.
Our understanding of the phylogeny of pteridophytes (ferns and lycophytes) was revolutionized starting in 1995 with the sequencing and phylogenetic analysis of the plastid rbcL gene (Hasebe et al. 1995) . This ushered in the modern era of pteridophyte systematics, which has witnessed increasingly sophisticated analyses of the evolutionary relationships of seed-free vascular plants (Pryer et al. 2001; Qi et al. 2018; Rothfels et al. 2015; Schneider et al. 2004; Shen et al. 2018) . Correspondingly, important insights have also been made into pteridophyte ecology, particularly with regards to the sexual gametophytic phase of the life cycle Farrar et al. 2008; Nitta et al. 2017; Pinson et al. 2017; Pittermann et al. 2013; Watkins et al. 2007 ). The results of many dozens of molecular phylogenetic analyses of ferns and lycophytes over the past two decades or so have been synthesized in updated taxonomic treatments that more accurately reflect our understanding of pteridophyte evolution (Smith et al. 2006 ), updated as new information becomes available (PPG I 2016) .
In this virtual issue of the Journal of Plant Research, we have compiled a list of 19 recent papers published in this journal that have contributed to the modern understanding of pteridophyte ecology and evolution. These include papers in the areas of: (1) breeding systems, (2) species complexes and polyploidization, (3) fossil taxa, (4) gametophyte ecology, (5) systematics, (6) biodiversity.
1. Breeding systems: Since the gametophytes of pteridophytes grow independently of the sporophyte, they have a wide range of breeding system flexibility, with important ecological and evolutionary implications (Klekowski 1973 Thelypteris decursivepinnata, suggesting the importance of this type of spore formation in polyploid speciation. 2. Species complexes and polyploidization: Polyploid species complexes are common in pteridophytes, and represent a major challenge to taxonomy and accurate characterization of biodiversity (Sigel 2016 Duffy et al. 2015; Ebihara et al. 2013; Nitta et al. 2017) . One important result of these approaches is the identification of "independent gametophytes", gametophyte populations that occur separately from their conspecific sporophytes, or lack sporophytes altogether (reviewed in Pinson et al. 2017 ). Kuo et al. (2017) used molecular techniques to identify independent vittarioid gametophytes in East Asia. Another common theme of papers investigating gametophyte ecology in this journal is their symbiosis with arbuscular mycorrhizal (AM) fungi in the Glomeromy-cotina (glomalean fungi) (Winther and Friedman 2007 understanding biodiversity because they are widely distributed and occupy a variety of habitats. Two recent studies in this journal have investigated pteridophyte biodiversity patterns and processes at different scales. Kessler and Lehnert (2009) compared fern communities on tropical montane slopes vs. ridges, and found that ridges tended to have more specialized assemblages with fewer species compared to slopes. Ebihara and Nitta (2019) compiled the most comprehensive database of fern and lycophyte distributions in Japan to date, and reviewed and re-analyzed patterns of fern and lycophyte biodiversity in Japan.
We hope this collection of papers is useful to researchers interested in this fascinating group of plants, and spurs additional insightful studies.
